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(54)Title: NOVEL VEGF-LIKE FACTORS 

(54)%W<D&$fi #r£ftVEGF«6B^ 



A novel human gene having a significant homology with a VEGF-C gene which has been isolated by the PCR method with the use of 
primers designed on the basis of the sequence of EST assumed to be homologous with the C terminal part of VEGF-C which falls within the 
VEGF family; mouse and rat genes which have been isolated on the basis of the human gene isolated above; a protein encoded by the 
above-mentioned human gene which has been isolated by transfering the gene into Escherichia coli and expressing it therein. It is expected 
that the isolated protein and genes are applicable to, for example, gene therapy for VEGF-D gene coloboma, wound healing and the 
promotion of collateral vessel formation. Moreover, it is expected that VEGF-D protein inhibitors are usable as novel anticancer drugs, etc. 
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wmm 

mm® 
& mum 

l^So ^©*T**l^i±g^tLTV^^^ N (vascular 
endothelial growth factor WT> r VEGFj ) Tfe-2> 0 VEGFH\ iftl^ 

^Kt4ra^T-*>-S(Senger,D.R.et al, Science, 219:983-985(1983);Ferrara,N a 
nd Henzel.W.J. Biochem.Biophys.Res.ConuDun.,161:851-858(1989)) 0 t h VEGFjg 
£T-tztt, 8o©:n*V>##£U ^77^f i/>7(D&^lz& 12K 16 
5, 189, RV20G<DT$ ;miy>^U%m%<DV7* J rttfcWLZtl, Z<D&%s 
mf&mUZfrW**->%7p1rzt&m£$tiT^2>(]\o\ick,Yi.A.et al. Mol. 
Endocrinol. 5, 1806-1814( 1991) ) 0 VEGF(cli N ftgft&ggftT'&Sflt 

-i##&u vEGF©fit-i-\©^^ i/weatist*«ii:#ag$ 

ftT^5(Vries,C.D.et al. Science, 255 :989-991( 1992) ) c 

mfcom&m^tLXlts £ ft I; T*£P1GF( Placental growth factor WDGF( 
Platelet-Derived Growth Factor )#$St£ftTfc'K lfo^flJ&»lc*tU £ft 
femtm%Gt%Z\£&7f<£tlZ^%(HagUone, D. et al. Proc. Natl. Acad. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986)) 0 ZZlzm&tU-oZ, VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581(1996)), &tfVEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996); Joukov, V. et al. EMBO J. 15, 290-2 
98(1996))/jJ*«$nfco 

^SCii^/T^^tlTl^o ftoT, VEGF^t * Wffl^frM^^ 

*&w%mt, §5a^D-->y^nfcVEGF7T^ ^vegf-c^^d 

i/-*$f-o tzfc&TV&m £ GenBankx - £ ^- * ^CDESK Expressed sequence 
tag )&tfSTS( Sequence tagged sites)Kft LTff ofc.*©|g£, VEGF-C©C*iggp 

7 ^ T - £ last L , 5' MCm , Rm' RACE&T & £ 1 2> cDNA£ it «@ U U „ ¥ 

tt LfccDHA©J«E*JSifci: Lx ZhZ&lzMfeT I J 8E$|&&£ Lfc 

S 7 * y KE9M tt , ±tt fc: « o t , VEGF-C© ^SyKEWfcfcfc&ffil^ttfcfcr.s 
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ZttfmWLtz 0 *(Dmm&tpt>,&%W%m±. UMiLfcfc h*o->#VEGF7 
T ^ ';-tCJi-r54#g©^>M--(WT, r VEGF-Dj^^-r?))-?:feSi:%x./i:c*^ 

Lfct hVEGF-Difife^ ^Stv^^tJj:^^ h©VEGF-DitfK^^«1-5 3i: 

(1) : 1 taB«0^>^^R, ^fctilit^ ^^^^^EfCD^ ^ y ^Stl 

(2) R#l#-«t : 2fciatt©DNAi:M-f ^'jy>TXrSDNA<i«=i-K-r<5^>^ 

(3) ( 1) £I3«©*W**R£:3-K-f5DNA, 

( 4 ) K*''J#^ : 2 KfBtgGDDNA^W *y X1" £DNA. 

(5) (3) (4) t3l3«©DNA£^tf 

(6) (5) C8B«0^**-*fiH$T*S««58M*, 

(7) (6) t:33«©J&Kte*fr*JS*-r*ii:*«f«fcrSx (l)£fctt 
(2) CS2tt©*>M*R(0£Haau 

(8) (1) *fctt (2) K8e«0*>^*flfc*S£T*in;<*k 

o) (i) *fci± (2) \,z%mo^y^ f pnhmk^yr^h<o^m , &^ 
ttairsxg%$tr. (i) £fcfcfc (2) fcffitt©*>>^Rioig£rrafb£*D 

(10) (9) tiB«©*ffit:J:D#(l*n*. (1) (2) fcgtt© 
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**W©*>^** (VEGF-D) i±xVEGF-C(C^L^^|g|5)t4^LT^>),VE 
GP77^ U-0»4»i©HMft*t#it6n*.VEWtt,«4®B|t:*tt&M 

(Dm t g£> n z m&jtowft £m t * ^4 u t ^ * c t * *> tix * & , *«w 

lgL<tt»IH07 5 -/H&ttjbD* H&LT. *«I?I3©VEGF-Dfc:afc££ft];t 

tt£©.fc5&Aift&a!i£Wfc:, ^t*,H^T*^i:-5So £©J:-5&<&&* 
*fc*fcM©iflircaS 0 T^ygJKDMWu M©£#>©&*a 
©#&fcLTtt* 0»Jx.&> OE-PCR (overlap extension polymerase chain react 
ion) i£(Gene 1989 77(1) p51) ^^SW?> ft*„ 

mXiis ^3g#T<fcft«, K3»J«:2t8B«©DNAia3nj*L<H:*©-8|J*rp- 
^i: UT,ffe©£&S*©DNAfc** L'W ^'j mi—i/3>%fi5ztlz& 
»t hVEGF-D©^D^*flb0^tt^f,^df Mf/t^Ci; 
T-ifc3o «e^T,iBiW#-^:2fcgB«©DNAt^>f X'J SDNA& £fc*$gmj<D 

BWT**. ffe©4«li:LTtt, Mittx 751K 5 SSfc 

VEGF-Dt«filWtP^ft^>y^H*3- KfSDNAHU ffiSJI^ : 2fc3B«© 

£ t < fi80%W±, J; L < ii90%&±©|£?iJ©|B]H3;£mTo 

*^ffiratt*WT4DNA*#*r*fc«)©A-f ^'J^Hf-j/ 3 >©^«|:©--0"J 
£^-£BU WT©$n<T*$)So fill*.. ExpressHyb Solutiomf68"CT30^ffijri/M 
4 7Vy4V-i/3>%&ZLt,t5 0 7*;*74 v h-7-7^Lferp-7^95°C 



WO 98/02543 



5 



PCT/JP97/02456 



~100 o CT-2-5^P^t^L,7K±T^^•r?>oirt^^Exp^essHyb Solution^ 7u- 

Tzmm^jyv ym-is3>%n ? 0 ^?g©2xss(\o.o5% sds^x-io^t-^ 

> CD lfe{^0D — 0ij ^-y- « . WT©$n<Tfca 0 BP*k ExpressHyb SolutionT*68°C 

fc7 , D-7 r $:95 o C~100 o CT-2~5^P B ^fi&t, 7K±T-^^f-So ff Ll^ExpressHy 
b Solution^ 7u-7*mZ So 7*D-:7£^if j&*£tcA*l#;i, 68°CT*mP^^ 
^ ^i;^^Hf-i/3>$fTOo ^S02xSSC, 0.05% SDSv§r*T-10^-ro, 40 
i$t#!TSo 50°CO0.1xSSC, 0.1% SDS^T40^ N j&4U[el^£m 0 

A^u^f-^a>0^$ sceaiR-r s c t # w^t- & s o m t *s ^ 

#£W©DNA8\ *ftlfl©VEGF-D4i(i*«li^>/^Hi:LT5ES'r5fc 
fctlflH^ilSo fiP*K VEGF-D&3-KT3DNA (0"J;Lfcf, E?"J« : 2fciE»© 

dna) *at^'Sci6s^^^-fc:«a*a*,cio^^^-si&it:#Au ei^Hte 

*fl^m^ ^ > ^ ^ ffl ^ n S ^ ^ ^ - h L T l±^# tc$ij|Jg(i ^ v n 
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pGEMEX-l(Promega*t®J),pEF-BOS(Nucleic Acids. Res. 1990 18(17) p5322) 

£ & (c d; 5 i&«f * a*f x ^ > ^ b > 7 ji * - & z % ft v n tz mft &m » y ;u u m 9 

©7j & i: t T , tim&<D&. * y m ^ f? $ -9- *| £ &g L T # g D 
#C/£&;£gB{i£BE#<7)t KJ/Cifcti&teirsCDR grafts -S\ £ t h©*CDi: 
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Agtll, ZAPfc^) £ffl^£cDNA5>>r 7? V-&ftSU £il£LB-:7*#D-;i± 

D^fY (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, Fis 

cher R, Drepps A, Ullrich A, and Schlessinger J (1991)Cloning of PI3 kin 
ase-associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) lz£*)MWL~? 

>?WZ%W.LX^ZZbtt^mt5tlZfflm£t), VP16*fcl46AL4<E¥JSi4ftij|R« 

> tffitsST" £ 5 ) rtwo/ N^7'J^F->^rAj ( r MATCHMARKER Two-Hybr id Sy 
stemj , rMamnalian MATCHMAKER Two-Hybrid Assay Kitj , TMATCHMAKER One-Hy 
brid System j (^-rft&clontechtttiK rflybriZAP Two-Hybrid Vector System 
j (stratagenettMh r Dalton S, and Treisman R (1992)Characterizati 
on of SAP-1, a protein recruited by serum response factor to the c-fos s 
erum response element. Cell 68, 597-612j ) lc(j£t>Mtif t*>uSffeX$>Z> 

ZZtV^mZhZMM (00*. tf, JfiLert&flllBU #MW*)U<li';>Mliffl 
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VtZ>l5fe (Yamasaki K.Taga T.Hirata Y.Yawata H,Kavanishi Y,Seed B.Tanig 
uchi T.Hirano T,Kishimoto T(1988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN be ta2) receptor. Sc ience, 241 :825-828^ Fukunaga R.Ishizaka 
-Ikeda E.Seto Y,Nagata S(1990)Expression cloning of a receptor for murin 
e granulocyte colony-stimulating factor. Cell, 61, 341-350) lz& m$kt 2> Z 

£*%M09>rt9R£1&Gt%9>Ji#n*%m^x^ZZ.£#*mztiim 

t$ y&&*!i&##ru ^n^at* u^dna^^u mwk^yu-yt lt 
cDNA^-f =>^r*ii:t:«J;t) x > si* fitted 

x;u-7> rfcffl^fc** ij-->^ (Wrighton NC; Farrell FX; Chang R 
; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Small peptides as potent mimetics of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64 N Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-13x Hogan JC Jr., Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996, 384 P 17-9) C X W^Hfcfc&l- «-fb£*3&* 

*mmm\-x>mm%k}L uxtt, <* ^iz s vEGF-D;ga^£VEGF-D£{E^ii^ 
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VEGF-Ditfc* Xfcil&jlfc^© t- > -b > X (C g A1" * £: t T 

*H^&*,±iB©l' ho>J?^P^ U#V-A&, U*V-A&,T 

* - C H: , ft 13 f&JIRB: & ^ A 1 » pAdex 1 cw-^pZ I Pneo& £® ^ * - jg T & £ <, 
£tz, VEGF-Djtfe^0Jfi^K5!IS#*»tfl-rSPCR«cirt:«J: D VEGF-Djifs^©^ 

££&S*&W£>*yffl&£ LT(i,VEGF-D^>>'^K<7)M^^ffl$|iJfflLT 

ti*-r5»BOi&*#JfcL"t*Jffl'rSii:*#^?)n*o ££VEGF-D©irift£ 
ffl fc 5£ii£ fc J: »K VEGF-Dj££ H ^ t J: £ £ /i©I£»r {3 jfcffl r S - t # * 

ft3o 



eh«u vegf-DjSIe^, ^estse^k Ru^u-->^izm^tzr3^^-(Dm 

02 HU EST (H24828) kmY-Ch®? K J $8E?y©itgt£^-r[aTfcao 

VEGF-D&fc^h, £fti:T-tc$fi££ftfcVEGF:7 r S. U -%mWLt%& 

HI4att, VEGF-DGDiQizk&T'Py N£^TI2T"<&£o H14b&, VEGF-DO^^U 
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[H»J 1 ] TFASTA& t «t 5 *t P S/'-tMt 

VEGF-C©C*${HiJlc#£-f3 r B R3P(Balbiani ring 3 protein) «J £- hj 
e»tlS=i>-fe>"9-^iB3»J**t: TCGPNKELDENTCQCVC (i!?ij#*f:3) j fcl^ffiai 
SraSIItU Genbank^-*^-* (1996^2£l29Biji&) *©:£EST&tfSTSE£iJ£ 
TFASTA& (Pearson and Lipaan. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 

988)) x-imLtzo mm&fr&VLTtoko&m^tz (£i) 0 



mi 



Sequences : 


392,210 


Symbols: 


135,585,305 


Word Size: 


2 


Gap creation penalty: 


12.0 


Gap extension penalty: 


4.0 



ZCO^m, ^©3>-b>^^E3?U*3-Kr-5i:*jtP»tl-5EST(Accession No 
• H24828)*^^«Ufc. zommt i"The WashU-Merck EST Project.,^ otl 

iB?'J£S££C>lcNCBl© RjniGenej t «k S^^fro l^-iUK^fib^CDEST 
fc#*.$>ft3E9l#, d©EST£^#>£5l5T5<l [T64149, H24780, H24633, H248 
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28, T64277 (1996.3. 13I&) ] 5S#jitUSCttffll!8Lfc,.C0^^ T642 
77£T64149, H24828hH24780Ji*ft^;h,|6|->5' P->©5' E3W E#J©ffl£* 
T"fc*K *©*n->©>f hiMX(i£^fci&0.9kbTifco;fc (Ell) 0 
H24828©E?U S *^ d ^-©Mofr ~> fc 7 U - AT" * >M£ REfll tHIRt" £ 

* VEGF^©EWfcM^T*Sfc 1047 ^ y«*28fflO^^ UT*t) (2 

[HM^J2] 7^ 7^ U-fr£>©cDNA©^D-->^ 

tft*C«fc t) LfcEST(H24828)©E?U£*£5mEffl©r^ v-&t>'3'R 
ACEffl07 , v>r v-(5'HACEffl : 5' -AGGGATGGGGAACTTGGAACGCTGAAT-3' (E5»J#^:4 
K 3' RACEffi : 5' -GATCTAATCCAGCACCCCAAAAACTGC-3' ( Efll#^ : 5 ) ) £ ISf r L (El 
1) o fc h»fc*©*VAmfrf>Mte?#**^Tx -*IBcDNA*ftJ*U £ 
e>(c^ ^©N^iCT^r^— cDNA$r*S^^-&^cDNAT*fe-5 l~Marathon-Ready c 
DNA,Lung (ClontechfrSO j *f»Si:U ±Bi!7"^ v-M7W-77^ 
v—-C* SAP-IT"^ -f v- (5' -CCATCCTAATACGACTCACTATAGGGC-3' (E?'J#^ :6) ) 

(mi) Sffll^T, PCR£frofc 0 ±HBT^7"^-cDNA[*I{C(± N 7^7*^- 

r^>f ^-AP-l&VAP-Ztf^-f 7"'J^X-rSiS«*«?|p?E-r-5o PCRttx 94°CT-1 
#©M&x 94°CT30E!\ 72°CT-4#©*aii&5iM ft^T% 94"C-C308>> 
70°CT'4#©M£51M 94°CT*20*'J\ 68°CT'4^CD^a$:25-9-^ ^ 

^©IfeftTff -3 fco U Taq# U *=7—Vb LT> ^vantage KlenTaq P 

olymerase Mixj ©Rt>t)t3 N r TaKaRa Ex Taqj (^i@jg&D SWOA-y7 
r-Sffl^fco ] COHeSs 5'«i:3*«cZ) x **ve*U.5Kb. 0.9Kb©BJrrt-#i§"li 
dtifco dn£Wrft£. TpCR-Direct Cloning System (ClontechttK) j > r p 
CR-TRAP Cloning System (GenHuntertttg) j , RU l"PT7Blue-T vector (Novag 
en*t£0 j *flH>T> *MMv-=->7\,1t* &*\ 5' RACEKtM"^: «"pCR-Di 
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rect vector j (3* D-- V^-f^Ui, r 5' -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(IB?iJ&^:7)j % RXf r 5* -CTCGCTCGCCCACTAATACGACTCACTATAGG-3' (iE?'J 

r ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA Polymerase fSj&U 1*377 A DNA Sequencer (ABIfttO j £ffl^TD 
M&m*ik'£.Ltzo 7*7^ v-trii, ^^i'-i*]©^^?- (5' -AATT 

AACCCTCACTAAAGGG-3 ' (B£#J#^:9K 5' -CCAGGGTTTTCCCAGTCACGAC-3' (BE$W§: 1 
0))&t>\ A?-27^J v-(5' -ACTCACTATAGGGCTCGAGCGGC-3' (SE«-^:11)K £ £> 
tcWT<m0^J$CDgil?iJ|*l7-7>i' (H2) „ 



^2 



SQl(lE?>J#-s§:12) 


5' 


-AAGTCTGGAGACCTGCT-3' 


SQ2(IE?iJ&^:13) 


5' 


-CAGCAGGTCTCCAGACT-3' 


SQ3(ga^iJ#^:14) 


5' 


-CGCACCCAAGGAATGGA-3' 


' SQ4(gd^iJS^:15) 


5' 


-TGACACCTGGCCATTCCA-3' 


SQ5(itf'J«-:16) 


5' 


-CATCAGATGGTAGTTCAT-3' 


SQ6(I2?iJ#*§:17) 


5' 


-ATGCTGAGCGAGAGTCCATA-3' 


SQ7(ia^iJ#^:18) 


5' 


-CACTAGGTTTGCGGCAACTT-3' 


SQ8(8E?iJ#^:19) 


5' 


-GCTGTTGGCAAGCACTTACA-3' 


SQ9(§E?iJ#^:20) 


5' 


-GATCCATCCAGATCCCTGAA-3' 


SQ10(iE?iJ#^:21) 


5' 


-CAGATCAGGGCTGCTTCTA-3' 



^D-->^tfe5' mom i . 5kb<D»TJt 1 3' momo. m>omK<D^mm z& 
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5' fflij tr (PjjocDNA^fii^tcff btitzzt mm u o i&cMh®±mmmz8:%. 

h* L-3 £iIfc^T-&-?fc (E*J#^ : l&tfE7!l#^ : 2) „ Genbank^-*^ 

£§r&&fc?Tfc££^«£frh&o£ (123) . E13*© l~HSVEGFj tt 

N t h® rvEGFj **1U l"HSVEGF-Dj > THSVEGF-Cj , THSVEGF-Bj li, t h 
VEGFcD^^D^T-fe-Sh h rvEGF'-Dj > t h l"VEGF-Cj v t h r VEGF-Bj £*ft 
?tim? 0 THSPDGF-Aj lib hO r PDGF-Aj , r HSPDGF-Bj {it r 

PDGF-Bj % r HSPlGF2j lit h© rpiGF2j ZZMtimto £tz. «#£ftfcE 
5U*atfefe^Lfco VEGF-Dfcfc. ^T*Flt4'J^> KtLT^P-^>^^nt 
VEGF-CtK^^ns;— S^LTIr^i fc*»e>x Flt4hfctfcHr7**-(c*tf3 

i6M<fi7 , ny h (Bl4a) , St/von Heijne®^ffi(von Heijne G, Nucleic Ac 
ids Res. 14, 4683-4690(1986))T">^;i^7-f- FflJRjSl&^ST* £ (H4b 

VEGF-C t £ e> ta h 7* □ -fe v i/ > 7*£gtt 3 pjfgftfc & £ <=» ft£ 0 
CH»J4] y-if>7"P'yh^ 

TpCR-Direct vectorj *\ZV7>7 >^**ifc5 , fflS»^ J: D > EcoRVJcJ; 
oT«m£ft3iftlkbp®»rtf-£ [a-"P] dCTPtCi DfcUU 7u-7tlZ% 
Ufco ISItt TReady-to Go DNA labelling beads (Pharmacia*! 10 j ^rffl^fc^ 
>^Ar7^-Sl;,t!3fTof;o TMultiple Tissue Northern(MTN )Blot-Hum 
anj \ THuman 1 1 j ^ r Human Fetalj ^ RXf r Human Cell linej (ClontecMi 
K) £flH\ TExpressHyb Hybridization Solution (ClontechttHO j 
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MLz^zowmiibbtitzo tit. mm. &vBm?t>m<%m 

[£^5] *»»KJ:«VEGF-D*>/^H0«£ 

2^«77>f7- T5' -TCCAGATCTTTTGCGGGAACTTTCTATGACAT-3' (E3»J#^:22)j 
, T5' -CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3' ( BB?iJ#^ : 23 ) j £ U t h 
VEGF cDNA©T^y|889#B*»f,181#Bt:ffl3-rS««*ii«Lfca f#£*ifcDN 
A»r«-*lt«JI8SI*BglIItSalIT«iaL. MEgiiSBaiillfcSallT-fflJlLfcr^;* * 
KpQE4Z (QIAGEN&S0 £: r ligation kit I Ij (SSitttKt) *ffl^T«-&Lfc 
o ff^tlfcT*^^^ K£*JKBSG19003[pREP4] (QIAGENttSt) tiXU £H£ 
S*r*S£«D£fiftLfc"77** K (pQE42-BS3) £MJRLfco T^aS h'pQE 
42-BS3£*J|§®BL21 (Invitrogen*t«) t#AL, 100mg/lCD $/ U > (&3$ffl 
7>tS/'J>^h WftStXttK) S£tfL BrothTlOmltgjlU **i£#r 

L^L Broth 200ilfc«BLfco 3TC-C1.5NfB8«*«. IPTG£3mM£:fc 5 «fc -5 lzJ$ 
lfe*APX.-r^P>t:37 , 'CT'5B#TO#Lfeo mmLtz'&, rQIAexpress TypeII kit 

[%mm 6 ] *J»H£ cfcSDHFR-VEGF-Dife^* >^!H©2g31 
t r VEGF cDNAO t 5 J S*89# g 181# @ 13 ^ * £ £ XftfflS H I; 7 
7^ v-T«i*tfe« »&tifcDNAW>4-*«HE»*BglIi:SallTj!!!iaL, &Jfigil5& 
BaaHIfcSallTa&aLfcr^X* KpQE40 (QIAGENttSKO £ rii gat ion kit IIj ( 
£?iigtt») £fflWC*g£L;fco fcS>ftfc:77** K*^J»aSG19003[pEEP4] ( 
QIAGENttH) fc*AU «*$Sf^«D^Lfcr575 K (pQE40-BS 
3) *»iRLfc.' r^X* h*pQE40-BS3*AHSBL21 (InvitrogenttSO £#AL 
, lOOng/loe *v'J > (&t*ffl^>t^>';>± HJ WiSRHttS) £^tr 
L BrothTlOiHSBU *ft**rL^L Broth 200nlKteBLfco 37*Cl?1.5l$|fflJ& 
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fcgL TQiAexpress Typell kitj <D7u hu-;UcftV\ N i -NTAft 7At DHFR- 
VEGF-D»-&^>/^H*«H!itfco 
[nMmi] v-i?;* VEGF-D cDNACD^D-n>y 

TMouse lung 5' -stretch cDNA libraryj (Clontech#8!O£1.5xl0 s pfu!&¥ Lfc 
THybond-N+j (AmershamftS!*)? -f ;V*-(20cmx22cin)£2*fcft$i tfco W50ng© 
human VEGF-D©PvuII»T)t £ l"Ready-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciatt^)T"a 3? P-dCTP(Amershajntt^)T"W s sS!Lfe*)©^7 , D--7 r i: LT r Expre 
ssHyb Hybridization Solutionj (Clontech*i^)£^68°Cfr £55°C^©y^ ^ 
x> h/N-f ^•J^-fHf-->3>*2«?BBffo/io 2xSSC, 0.05X SDS£ffl^M"e 
10#R84I§|7 -f;i/*-*i5fei*Lfc»0.1xSSk 0.1% SDS£flH*45 Q CT3#liaiifei*Lfc 

0 THyperFilm MPj (AmershamttSSO fcJiJSHffi&ffi^? 4 ;i/*-£-80JgT— iftSft 

!:^iLfc„ #iSlLfc^AyDNAttri/-h^-f-tr-h3tp?> r QIAGEN Lambda MAX 

1 Kitj (QiagenttBOfc^TSHKLfco << hDNAfcEcoRIT'tiU D LpUCll 
8 EcoRI/BAP (Takarattl^)(c-b-^^D-^>^tfe^ABI377^->r>^-(Perki 
n El»era»)CJ:DKW&&£Lfco fl^ftfc? D->0-5 *>S£T £2ffi§|cD£ D 
->*>e> x"!7^VEGF-Dc7)±fi>&D-h*-rScDNA^S«fiJcUfeo v^XVEGF-D cDN 
ACDiMSffi^J&lttt^T 5. ^ Bffifll*ffi0JM:24fc-*T. 

[HJ6W8] 7'y h VEGF-D cDNA©^D-->^ 

TRat lung lambda ZAP II vectorj (Stratagenett£O£1.5xl0 ! pfuig5f Ufc r 
Hybond-N+j (AmershamftSS) 7 -r ^^-(20cinx22cm)^2^ftMbfco fll/zgOno 
use VEGF-D cDNA(m-782bpf0rtt£ rReady-To-Go DNA Labelling Beads(-dCTP)j 
(Pharaaciatt^jT-a'T-dCTPtAmershaiDtt^jT^iaLfc^CD^T-D-yi; LT r 
ExpressHyb Hybridization Solutionj (Clontech*±!lO£ffl^68 0 Cfr ^'C^^ 
7iSx.>y;U7i)trjV-i/B>*2m%ft-Dtzo 2xSSC, 0.05% SDS^fflV^. 
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^10^40:7 ^ ;u*-£ft#tfc&0.1xSSC, 0.1% SDS£ffl^45°CT*5#l«# 
ttzo THyperFilm MPj (AmershantttO£$Mt£flH>7 <{ ;U*-£-8OJ&T-0fc 

-XcjgllLfco igftSLfetf^x-r :7"£p->tiE.coli SOLAR(Stratagene-M) 
i: y 1 — 7 r — v ExAss i s t ( Stratagenett g{ ) £ ffl ^ T pB 1 uesc ri pWfl tfi L L 
fc&ABI377v->!r>^-(Perkin Elmer*m ) \z J: $ JMSK^iJ £ L £ o *<D£ 
?y hVEGF-D cDNAh#;L£ft£iI?iJT-liifco£#, JfcigD K>£t^A,T-^ 

^CT% ^P-->^T*^^A»ofeC^gl5^©cDNA=£^S^«){c rMarathon- 
Ready rat kidney cDNAj (Clontech*ig!!)£7 i >7 , U- He L5' 7*7^ v- tqct 
GCGAGTGTGTCTGTAAA(KJF>JS^:26)j ^'T^v- r G GGTAGTGGGCAACAGTGACAGCA 
A(@E^J#^:27)j £ffl^T94°C15# > 55°C30?X 72°C2#£40[IH£»)&?-PCR£ L 
fco f#£>ft£Srtf-£pGEM-T vector(promegatt£0 7 d — - >y L£&, AB 
I377i/->!r>^-(Perkin ElmerMXzi^iB^J^^^Lfco ^0)^ 7^ 
VEGF-D^C«g|5^$:^tf7P->T-^ofeo 7*7-7/W 7*V *W-fc?-^ 3 >f 
f#fe^D->i:PCRT»f#fc7P->©^^A^^ * hVEGF-D<7>£££&&Lfco & 

& u tc mm§in& zumfeT*; m§m % mvmn 25 iz ^ -r 0 

*$P£(;:J;>K VEGF-Ci:^,«^ffi[5jtt^:Wr?.|lr^^>y^'H (VEGF-D) £ 
<fctf*Mfc?#i|i||g<**lfc 0 VEGF-D li^ ^4^m{c^^i,jEm^lflim«f^^«t 

ZftM<DBf&lzt>ffli*bZ^Zt%Z.t>tlZ> 0 *%Womfc?l*. VEGF-Djtfe^ 
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& mmmmi&vim. ^ ^izitmna^mmomm^wut'iz, vegf-d* 

Wi^>^J^LT^lto^if^O^^JtC^ffl1-|.C^^^^tlSo tfcVEGF 
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(2) SrSfcVEGFttH^ 

( 3 ) mmm^r : ci-802pct 

( 4 ) fflfiB#-*f : 

(5) &MB : 

(6) «ft«<z)fcfcKfcofctaBi* Lttm^&xrmmom^ 

(7) &ftB: 1 9 9 6*rs7B 1 5.H 
( 8 ) &9>}<DWl : 2 7 

iE?'l#*f : 1 
K8l©fi£ : 354 

h^Pf^- : mm** 

£$J& : b MHomo sapiens) 

mmcDmm .-wdung) 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 
15 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser 
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35 40 45 

Ser Leu Glu Glu Leu Leu Arg lie Thr His Ser Glu Asp Trp Lys Leu 

50 55 60 

Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 
65 70 75 80 

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp lie 

85 90 95 

Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 

100 105 110 

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 

115 120 125 

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 

130 135 140 

Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 
145 150 155 160 

He Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro 

165 170 175 

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 

180 185 190 

Pro Thr Ala Pro Arg His Pro Tyr Ser lie He Arg Arg Ser He Gin 

195 200 205 

lie Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He 

210 215 220 

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 
225 230 235 240 

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys 

275 280 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 335 

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 
340 345 350 

Asn Pro 



Bfi^J#-^ : 2 
1E?'J©S£ : 2004 

m,m<om : mst 

f&Wm®. : cDNA to mRNA 

mm 

: fc b(Homo sapiens) 
fflkomm :»(lung) 

ft®£HTS3*f : CDS 
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: 403 . . 1464 

#$£&£Lfc£& :E 

mm 



CCAGCTTTCT GTARCTGTAA GCATTGGTGG 


CCACACCACC 


TCCTTACAAA GCAACTAGAA 


60 


CCTGCGGCAT ACATTGGAGA GATTTTTTTA 


ATTTTCTGGA 


CAYGAAGTAA ATTTAGAGTG 


120 


CTTTCYAATT TCAGGTAGAA GACATGTCCA 


CCTTCTGATT 


ATTTTTGGAG AACATTTTGA 


180 


TTTTTTTCAT CTCTCTCTCC CCACCCCTAA 


GATTGTGCAA 


AAAAAGCGTA CCTTGCCTAA 


240 


TTGAAATAAT TTCATTGGAT TTTGATCAGA 


ACTGATCATT 


TGGTTTTCTG TGTGAAGTTT 


300 


TGAGGTTTCA AACTTTCCTT CTGGAGAATG 


CCTTTTGAAA 


CAATTTTCTC TAGCTGCCTG 


360 


ATGTCAACTG CTTAGTAATC AGTGGATATT 


GAAATATTCA 


AA ATG TAC AGA GAG 


414 



Met Tyr Arg Glu 
1 



TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 
Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 
Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 
Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 75 80 

CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He Glu Thr Leu Lys 
85 90 95 100 

GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 
Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 110 H5 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG ACT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 145 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 
Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 
165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser He He Arg Arg Ser He Gin He Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His 
215 

AAC AAA TGT 
Asn Lys Cys 



GAT AGC 
Asp Ser 
230 
GGA ACA 
Gly Thr 
245 

CAC ATG 
His Met 

TGT CCC 
Cys Pro 

TGC AAA 
Cys Lys 

CCA GAC 
Pro Asp 
310 
TGT GCA 
Cys Ala 
325 

GAG AAA 
Glu Lys 



GAA GAC CAC 
Glu Asp His 

ATG TTT GAC 
Met Phe Asp 
265 

AAA GAT CTA 
Lys Asp Leu 

280 
GAA AGT CTG 
Glu Ser Leu 
295 

ACC TGC AGC 
Thr Cys Ser 

AGT GGC AAA 
Ser Gly Lys 

AGG GCT GCC 
Arg Ala Ala 
345 



Ser Lys Lys 
220 

AAA TGT GTT 
Lys Cys Val 

235 
TCT CAT CTC 
Ser His Leu 
250 

GAA GAT CGT 
Glu Asp Arg 

ATC CAG CAC 
He Gin His 

GAG ACC TGC 
Glu Thr Cys 
300 

TGT GAG GAC 
Cys Glu Asp 

315 
ACA GCA TGT 
Thr Ala Cys 
330 

CAG GGG CCC 
Gin Gly Pro 



Leu Cys Pro He Asp Met Leu Trp 
225 

AAT CCA CTT GCT 
Asn Pro Leu Ala 



TTG CAG 
Leu Gin 



CAG GAA 
Gin Glu 

TGC GAG 
Cys Glu 
270 
CCC AAA 
Pro Lys 
285 

TGC CAG 
Cys Gin 

AGA TGC 
Arg Cys 

GCA AAG 
Ala Lys 

CAC AGC 
His Ser 
350 



GAG GAA 
Glu Glu 
240 
CCA GCT 
Pro Ala 
255 

TGT GTC 
Cys Val 

AAC TGC 
Asn Cys 

AAG CAC 
Lys His 

CCC TTT 
Pro Phe 
320 
CAT TGC 
His Cys 
335 

CGA AAG 
Arg Lys 



1134 



CTC TGT 
Leu Cys 

TGT AAA 
Cys Lys 

AGT TGC 
Ser Cys 
290 
AAG CTA 
Lys Leu 
305 

CAT ACC 
His Thr 

CGC TTT 
Arg Phe 

AAT CCT 
Asn Pro 



GGG CCA 
Gly Pro 
260 
ACA CCA 
Thr Pro 
275 

TTT GAG 
Phe Glu 

TTT CAC 
Phe His 

AGA CCA 
Arg Pro 

CCA AAG 
Pro Lys 
340 



1182 



1230 



1278 



1326 



1374 



1422 



1464 
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TGATTCAGCG 


TTCCAAGTTC 


CCCATCCCTG 


TCATTTTTAA 


CAGCATGCTG 


CTTTGCCAAG 


1524 


TTGCTGTCAC 


TGTTTTTTTC 


CCAGGTGTTA 


AAAAAAAAAT 


CCATTTTACA 


CAGCACCACA 


1584 


GTGAATCCAG 


ACCAACCTTC 


CATTCACACC 


AGCTAAGGAG 


TCCCTGGTTC 


ATTGATGGAT 


1644 


GTCTTCTAGC 


TGCAGATGCC 


TCTGCGCACC 


AAGGAATGGA 


GAGGAGGGGA 


CCCATGTAAT 


1704 


TPTTTTfiTTT 

tv 1 1 1 Jul 1 1 


AfiTTTTRTTT 

AU 1 1 1 lull J 


TTfiTTTTTTP* 

llUiillllU 


fiTfJA ATP.AF.A 


A APPTPTPPT 


(juTCATGGAA 


1764 


TGGCAGGTGT 


CATATGACTG 


ATTACTCAGA 


GCAGATGAGG 


AAAACTGTAG 


TCTCTGAGTC 


1824 


CTTTGCTAAT 


CGCAACTCTT 


GTGAATTATT 


CTGATTCTTT 


TTTATGCAGA 


ATTTGATTCG 


1884 


TATGATCAGT 


ACTGACTTTC 


TGATTACTGT 


CCAGCTTATA 


GTCTTCCAGT 


TTAATGAACT 


1944 


ACCATCTGAT 


GTTTCATATT 


TAAGTGTATT 


TAAAGAAAAT 


AAACACCATT 


ATTCAAGTCT 


2004 



mm^ : 3 

%m<DM£ : 16 

Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
15 10 15 



K?'J« : 4 
iE?U©&2 : 27 

mom. : 

unomm -.mcomwt £$dna 
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AGGGATGGGG AACTTGGAAC GCTGAAT 27 

l£»*f : 5 
%m<DM.£ : 27 

mwm : mm 

GATCTAATCC AGCACCCCAA AAACTGC 27 
: 6 

ia?'J©:R£ : 27 
: f£& 
£<2>ft : -*« 

U5!]©il»i : ffeOtttt ^-fiJcDNA 

CCATCCTAAT ACGACTCACT ATAGGGC 27 

IE?>J#^ : 7 
IBMOg;* : 33 

ia*y©§y : mm 
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CTGGTTCGGC CCAGAACTTG GAACGCTGAA TCA 



33 



: 8 

%m<D&£ : 32 

mwm : mm 
h^Dv- -.mm®, 
mm 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 



32 



la^J*-^ : 9 
S2?UCDM£ : 20 

Emom : tm 
mom. : -km 

fflfllOSJS ^fifeDNA 
AATTAACCCT CACTAAAGGG 



20 



S2?'J#^ : 10 
m*}<D&$ : 22 
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mwmm :ffe0ttB8 □fi£DNA 
CCAGGGTTTT CCCAGTCACG AC 

&?g#^ :11 
I2#i©&3 : 

E8I0S : ttlft 

ffifll©lt!0i :ffe©ttK □ EiJoDNA 
ACTCACTATA GGGCTCGAGC GGC 

E*J#^ : 12 
ffi?iJ©S£ : 17 

Efll©$ : 

it©ft : -*» 

&*!©»» :ffe©4£& ^TSJcDNA 
EBI 

AAGTCTGGAG ACCTGCT 

E*l« : 13 
E*l©g£ : 17 

: -*« 
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htfni;- -.mm®. 
km 

CAGCAGGTCT CCAGACT 

id?'J#^ : 14 
MW<D&$ : 17 
S5»JO?E : HeK 
«0« : #«| 

Kfll©«SI :flb©ttBl ^5-fifeDNA 
K*J 

CGCACCCAAG GAATGGA 

iB?'J#-«§ : 15 
&?'J©g£ : 18 

K*j©ga : mm 
mom. : 

mqomm :ttL<otm ^dna 
tgacacctgg ccattcca 



K8I#^ : 16 
KfllOSS : 18 

mnom : mm 
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CATCAGATGG TAGTTCAT 18 



mm^ : 17 

ffi?!l©S£ : 20 

mom. : -*« 
mwnm -.mamst ^dna 

ATGCTGAGCG AGAGTCCATA 20 



mm^ : 18 

K*J©ft£ : 20 

1E?'J0S : 
: 

e^kom -.momm £$dna 
law 

CACTAGGTTT GCGGCAACTT 20 



E*J« : 19 

iB?'J<Dft£ : 20 
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mmom : mm 

: 

GCTGTTGGCA AGCACTTACA 

E5!l#-5 : 20 
K7!l©:g£ : 20 

i5e?ij0M : mm 

mom : -*«S 

btfp^- -.mm* 

m<\<DffiW \fk<D$m -afiJoDNA 

GATCCATCCA GATCCCTGAA 

ffi?'J#^ : 21 
IB?U©^£ : 19 

e?y©§9 : mm 
mom : -*« 

E0JCIMI :46©ttB* -afiJcDNA 
CAGATCAGGG CTGCTTCTA 
: 22 
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llt!?'J0fi£ : 32 
m\om : fctk 

mom : -*n 

btfo^- :jgg|tt 

sa^j^M^ -.momm £$dna 

fiETU 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 

8I#l#-5 : 23 
S£?'J©ft£ : 33 
fiB?'J©Si : fa®. 

»©» : -*« 

h*D^- : Hill* 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 33 

ie?'J#^ : 24 
IE?'J©££ : 1581 

mmm : 

ftDft : -*« 

B2?'J£>fi& : cDNA to mRNA 

$II$£>ffl*g :W(lung) 
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ftWlZmti^ : CDS 
: 96.. 1169 
ft«*&£Lfc*ifc :E 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 60 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 161 
Met Gly Asn lie Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TCT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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ACA CTA 
Thr Leu 

AGA GAG 
Arg Glu 
120 
ACA TTC 
Thr Phe 
135 

TGC AAC 
Cys Asn 

TCC AAA 
Ser Lys 

TTA GTG 
Leu Val 



90 

AAA GTT 
Lys Val 
105 

ACA TGC 
Thr Cys 

TTC AAG 
Phe Lys 

GAA GAG 
Glu Glu 

CAG CTC 
Gin Leu 
170 
CCT GTT 
Pro Val 
185 

CCC CGC 
Pro Arg 



ACG GGC 
Thr Gly 
200 

CCA GAA GAA GAT 
Pro Glu Glu Asp 
215 

ATG CTG TGG GAT 



ATA GAT 
He Asp 

GTA GAA 
Val Glu 

CCC CCC 
Pro Pro 
140 
GGT GTG 
Gly Val 
155 

TTT GAG 
Phe Glu 

AAA ATT 
Lys He 

CAT CCT 
His Pro 



GAA GAA 
Glu Glu 
110 
GTC GCC 
Val Ala 
125 

TGT GTA 
Cys Val 

ATG TGT 
Met Cys 

ATA TCA 
He Ser 

GCC AAC 
Ala Asn 
190 
TAC TCA 
Tyr Ser 
205 

GAA TGT CCT CAT 
Glu Cys Pro His 
220 

AAC ACC AAA TGT 



95 

TGG CAG AGG ACC 
Trp Gin Arg Thr 



AGT GAG 
Ser Glu 

AAT GTC 
Asn Val 

ATG AAC 
Met Asn 
160 
GTG CCT 
Val Pro 
175 

CAT ACG 
His Thr 



CTG GGG 
Leu Gly 
130 
TTC CGG 
Phe Arg 
145 

ACA AGC 
Thr Ser 

CTG ACA 
Leu Thr 

GGT TGT 
Gly Cys 



100 

CAA TGC AGC CCT 
Gin Cys Ser Pro 
115 

AAG ACA ACC AAC 
Lys Thr Thr Asn 



449 



ATT ATC AGA AGA 
lie He Arg Arg 
210 

TCC AAG AAA CTC 
Ser Lys Lys Leu 
225 

AAA TGT GTT TTG 



TGT GGA 
Cys Gly 

ACC TCC 
Thr Ser 

TCA GTG 
Ser Val 
180 
AAG TGC 
Lys Cys 
195 

TCC ATT 
Ser He 



GGC TGC 
Gly Cys 
150 
TAC ATC 
Tyr He 
165 

CCC GAG 
Pro Glu 

TTG CCC 
Leu Pro 

CAG ACC 
Gin Thr 



TGT CCT ATT GAC 
Cys Pro He Asp 
230 

CAA GAC GAG ACT 



497 



545 



593 



641 



689 



737 



785 



833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu lie Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
He Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC AGTTCACTGA CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 1409 

CTCAAAAAGG AAGGGGTCTG AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 1469 

CAAAATATTA GGTGCCACTC GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 1529 

TCCTGAATTT ATTGTGCCCC TTCCTTAATG CGGAATTTCC TTTTGTTTGA TT 1581 



mm^ : 25 

im<D&£ : 1491 

mom : -*« 
h^ny- -.mm 

fiE^JfiDflS : cDNA to mRNA 

tmnmm :W(iung) 

ttWL*mt&*5 : CDS 
gSlii : 270.. 1247 
ft»*«fe£Lfc#«s :E 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 

ATACTAAGAT TGTGTGTGGC CGTGGGGGAG TCCTTGACTA ACTCAAGTCA TTTCATTGGA 120 

TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 

TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 

GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GTG 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT CTC ATG ATG TCC TAT GTG TAC CTG GTG CAG GGC TTC AGT ATT 341 
Asn lie Leu Met Met Ser Tyr Val Tyr Leu Val Gin Gly Phe Ser He 

10 15 20 

GAA CAC CGA GCA GTG AAG GAT GTT TCT CTT GAG CGA TCA TCC CGG TCT 389 
Glu His Arg Ala Val Lys Asp Val Ser Leu Glu Arg Ser Ser Arg Ser 
25 30 35 40 

GTG TTG GAA CGT TCT GAA CAA CAG ATC CGC GCG GCT TCT ACT TTG GAA 437 
Val Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Thr Leu Glu 

45 50 55 

GAG TTG CTG CAA GTC GCA CAC TCT GAG GAC TGG AAG CTG TGG CGG TGC 485 
Glu Leu Leu Gin Val Ala His Ser Glu Asp Trp Lys Leu Trp Arg Cys 

60 65 70 

CGG TTG AAG GTT AAA AGT CTT GCC AAT GTG GAC TCG CGC TCA ACA TCC 533 
Arg Leu Lys Leu Lys Ser Leu Ala Asn Val Asp Ser Arg Ser Thr Ser 

75 80 85 

CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAT ACT GAA ACA CTA 581 
His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu Thr Leu 

90 95 100 

AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT AGA GAG 629 
Lys Val lie Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu 
105 110 H5 120 

ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC ACA TTT 677 
Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn Thr Phe 

125 130 135 

TTC AAG CCC CCT TGT GTA AAT GTC TTC CGG TGT GGA GGA TGC TGC AAT 725 
Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Ser Tyr lie Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser lie lie Arg Arg Ser He Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu lie Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 
Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 
His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGTT TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 
CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 
GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 1427 
CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 1487 
TTAA 1491 

imm^ : 26 
ffiajOftS : 20 

K*j©£! : mst 

m<\<DMm ittxDmm ^dna 

GCTGCGAGTG TGTCTGTAAA 20 



1B^J#^ : 27 
: 25 
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tS<7)& : -*« 
h*D^- :g[gltt 

GGGTAGTGGG CAACAGTGAC AGCAA 25 
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3. fl#II 1 fc|3<ft©* >/^I^3- Kr^DNAo 

4. KflJM: 2(C|3«CDDNA^W:7'J^X-f £DNAo 

5. at*JS3*fctt4H8B*©DNA*^tf^^^-o 

8. 1 *fctt2tgB«©^>y^!Stt:te^-r5tt«:o 
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01 
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132 



HSVE6FCC* 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

♦HSVEGFCC: 



MHLLGFFSVA CSLLAAALLP GPREAPAAAA AFESGLOLSD AEPDAGEATA 

YASKOLEEQL RSVSSVDELM TVLYPEYWKM YKCQLRKGGW QHNREQANLN 

SRTEETIKFA AAHYNTEILK SIDNEWRKTQ CMPREVCIDV GKEFGVATNT 

FFKPPCVSVY RCGGCCNSEG LOCMHTSTSY LSKTLFEITV PLSQGPKPVT 

ISFAMHTSCR CMSKLOVYRO VHSIIRRSLP ATLPQCQAAN KTCPTNYMWN 

NHICRCLAQE OFMFSSDAGD DSTDGFHDIC GPNKELDEET CQCVCRAGLR 
HLQE 

{KsGBBIkel ErnsBoBHSS nklfpsqcga nrefdentBg cvckrtBprn 

(ZlSODmMF EEOrEeHHS TPCPKDHQH PKNCSCFEKK ESLETCgQKH 
QPLNSgkEaB HCTESPQKCL IKGKKFHHQT BSCYRQSTN RQkQS-EPGF 

klfh|dtBsi i or BpfhtBEas gktEeakhcr 

sysBevcrcv EsywHrIJqms 

fpkbkraaqg BhsrQnB 

human VEGF-C 



50 
50 

100 
100 

150 
150 

200 
200 

250 
250 

300 
300 

350 
350 

400 
400 

450 
450 
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HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPOGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 



yrewvvvnv fmmlyvol 
hlSgffsva cslSaaaP 
rtIacIlll gcgT 
nrcwaBfls lccy 
pvmrlfpcf loli 

NFlLSWVHW SLAl 

spBirr LI 



IQ GSSNEHGPVK RSSQ 

IP GPREAPAAAA AFESGLDLSD aepdageata 

Ia eeaeiprevi erlar so 

[a egdpipeely emlsd HS 

|P AVPPQQWALS AGNGS 

H AKWSQAAPMA EGGGO 

|0 LAPAQAPVSQ PDAPG 



STLERSEKQJ 
YAlKDLEEOfl 

ihSirdlpB 

IRgFDDLpH 



raasSleill rithsBd 

RSVSgVDILM TVflYPgY 

leidBvgsed s-fl — 

LHGDPGEiDG aei 



L WRgRQ 

m ykBqd 



iLKSF TSHDSRSASH 
KGGW OHNREOANLN 

DTSLRA 

DLNMTR 



-RFA BTFYDllTLQ VmlEEWOBTQ SS^TCQEV ASiLCKSUNT 



RST — 
SRTEEl 
HGVHA 
SHSGG 



IKFA BAHYNTlIL 
KHVP EKRPLPIRR 
LESL GrGRRSLGS 

sevSvv 

nhhBw 

HORKVV 




Q — V 




NEWRKTG 
EEAVPAV 

aepamiae 
v-wgBsy 
v-ygBsy 
v-ytBat 



■VCTDV GKBFGVAQNT 
rVIYEI PRSQVDPDSA 

[EVFEI srrlidrona 
irlBdv vssypseveh 
Stlqdi fqIypdeiey 

iVVHPL TVBlMGTVAK 



1st syiskElfe 
1st sylsktlfe 

Jrv HHRSVKVAK 

Jqv qlrpvBvrk 
hi anvtmKllk 

IE E SNITmKiMR 
1GQ HOVRmRiLH 



LhPVKVAN 

petisfan 
eqqvrlee 
katvtled 
yBeltfsqI 

IGEMSFLQfilN 

lgemsleeIs 



E A 
. A K 
V R El 



jl|T — A PRHPYSIIRE 
MSKLDV YRQVHSZIrB 
ATTSLN PDYREEDTGI 
EI-VAA ARPVTRSPGC 
rB LREKMKPERE 

rB-kkd raroekksvB 
rBkkkd SA 



SIOIPEED 
S-LPATL1 
P-RESGK( 
S-QEQRAE 
R-PKGRGC 

g-kgkgq[ 



-sepltsvpe 
-tEplsqgpk 
eyHSkkpklk 
eiHSkkpifk 

--HgSGDRPS 

KPHOGQH 

BYPSSO- 

|c shsHSlcBid 
c 8 AA ||[^w N 



R E- 

K' B— 



aQRBQ" 
SRYK- 



ML 
YM 



D@NK 
NNHI 



BkB vjJSBe-nBl 
BrB lQEBofEfs 



gteHBshlqe 

dagpstdgf hdicgpnkel 



--0WSVYV gBrcclQBwB 



— dchlcgda vprr.^ 

lpgpBpcgpc serrkBifvq 
vkpqsprplc prctqpqrp 



TfioflRVTIRT 



p ImmfdedrGe SvcHtpc 
p piIdrnsBq svcQnkB 

vrvrrppkSk Jrkfkhthdk talQetBga 



PALC 

aglrpasc 



PKD LIOHPKNCSC FEBkESL-E 
FPS QCGANREFDE NTffiQCVCKR; 



N-TDSRCKAR QlUnERTSr 

rrsflrcqBr glIUnpdtBr 



OKPRR. 
RKLRR. 



?cgkhk|fh|3 otRs] 
!prnqp|-nB GKgA 



DRKPFHT 

CTES PQKCLLKGKK FHHQTBSCYR 



ASGKT 
TNRQK 



akhcrfpkbk 
-epgfsysBe 



raaqgHhsrH nE 

VCRCVflSYWfl R1S 



QMS. 



50 
50 
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50 
50 

100 
100 
100 
100 
100 
100 
100 

150 
150 
150 
150 
150 
150 
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200 
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200 
200 
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300 
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350 
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400 
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450 
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450 
450 



WO 98/02543 



PCT/JP97/02456 



04 

a) «7K& 



4/4 



5.00 




355 



b) t »»VEGF-Dfl> 2/ ^■J-JI''*?*- KO^il 



n 
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